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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a display in the availability of 
light under any environmental light condition by forming a reflection part 
made of a material having a reflection function so that its upper surface 
has a consecutive wave shape. 

SOLUTION: In a region on a glass substrate 1 1 located under a 
reflecting electrode 19 having a light reflection function, high convex 
parts 14a and low convex parts are formed at random, and a polymeric 
resin film 15 is formed on these convex parts 14a and 14b. Therefore, 
the upper surface of the polymeric resin film 15 is a consecutive wave- 
like. The light emitted from a back light 41 is reflected by the back of 
the reflecting electrode 19 and returned to the backlight 41, but since 
both sides of the reflecting electrode are consecutive wave-like, the 
light is scattered as shown by the arrow, and reflected to the side of 
the active matrix substrate again. Thus, it becomes possible to use the 
light more effectively than an actual numerical aperture. 
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'•I A. 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reflective section which is the liquid crystal display with which it comes to be form the 
pixel electrode which divides the transparency section which consists of an ingredient with high 
reflective section and light transmission effectiveness which consist of an ingredient with high light 
reflex effectiveness , and constitutes in 1 pixel on the substrate of the one side of the substrates of the 
pair which counters mutually and is arrange on both sides of a liquid crystal layer , and consists of an 
ingredient which has said reflex function is the liquid crystal display characterize by to be form in the 
shape of [ which the upper front face follows ] a wave . 

[Claim 2] The liquid crystal display according to claim 1 characterized by forming the photosensitive 
macromolecule resin film which has the shape of two or more toothing in the reflective section bottom 
which consists of an ingredient which has said reflex function. 

[Claim 3] On the substrate of the one side of the substrates of the pair which counters mutually and is 
arranged on both sides of a liquid crystal layer It is the manufacture approach of a liquid crystal display 
of coming to form the pixel electrode which divides the transparency section which consists of an 
ingredient with high reflective section and light transmission effectiveness which consist of an ingredient 
with high light reflex effectiveness, and is constituted in 1 pixel. The process which forms the 
transparency section which consists of an ingredient with said high light transmission effectiveness on 
the substrate of said one side at formation and coincidence of a source bus line, The manufacture 
approach of the liquid crystal display characterized by including the process which forms the 
photosensitive macromolecule resin film which has the shape of two or more toothing in the field which 
forms said reflective section on the substrate of said one side, and the process which forms the 
reflective section which consists of an ingredient with said high light reflex effectiveness on said 
macromolecule resin film. 

[Claim 4] On the substrate of the one side of the substrates of the pair which counters mutually and is 
arranged on both sides of a liquid crystal layer It is the manufacture approach of a liquid crystal display 
of coming to form the pixel electrode which divides the transparency section which consists of an 
ingredient with high reflective section and light transmission effectiveness which consist of an ingredient 
with high light reflex effectiveness, and is constituted in 1 pixel. The process which forms the 
transparency section which consists of an ingredient with said high light transmission effectiveness on 
the substrate of said one side at formation and coincidence of a source bus line, The process which / 
forms a protective coat on the substrate containing said transparency section, the process which forms 
an ingredient with said high light reflex effectiveness on said protective coat, and by carrying out pattern 
NINGU of the ingredient with said high light reflex effectiveness The manufacture approach of the liquid 
crystal display characterized by removing to coincidence an ingredient with said high light reflex 
effectiveness which has the process which forms said reflective section and was formed on the 
transparency section and a terminal electrode at least on the occasion of pattern NINGU of said 
reflective section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display used for the camcorder/movie 
equipped with OA equipment, such as a word processor and a personal computer, portable information 
devices, such as an electronic notebook, or a liquid crystal display monitor etc., and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is widely used for the 
camcorder/movie equipped with OA equipment, such as a word processor and a personal computer, 
portable information devices, such as an electronic notebook, or a liquid crystal display monitor taking 
advantage of the description of being a low power, with the thin shape. 

[0003] The liquid crystal display of the transparency mold which used transparent conductive thin films, 
such as ITO (Indium Tin Oxide), for the pixel electrode, and the liquid crystal display of the reflective 
mold which used reflectors, such as a metal, for the pixel electrode are shown in such a liquid crystal 
display. 

[0004] Originally, liquid crystal displays differ in CRT (Braun tube), EL (electroluminescence), etc., since 
they are not spontaneous light type displays which emit light themselves, in the case of the liquid 
crystal display of a transparency mold, arrange lighting systems, such as fluorescence tubing, and the 
so-called back light behind a liquid crystal display, and show to it by the light by which incidence is 
carried out from there. Moreover, in the case of the liquid crystal display of a reflective mold, it is 
displaying by reflecting the incident light from the outside with a reflector. 

[0005] In order not to use a polarizing plate besides the thing of the type which displays using polarizing 
plates widely used for the liquid crystal display of a current transparency mold as a display mode used 
for this reflective type of liquid crystal display, such as TN (Twisted Nematic) mode and STS (super 
twisted nematic) mode, development is briskly performed in recent years also with the phase transition 
mold guest host mode which can realize a bright display. 

[0006] However, in the case of such a liquid crystal display of a reflective mold, although it has the 
advantage that power consumption can be made very small in order not to use a back light as mentioned 
above, it has the problem that the brightness and contrast of a display by a surrounding operating 
environment or surrounding service conditions, such as brightness, will be influenced. 
[0007] Moreover, although it has the advantage that the display which is bright and has high contrast 
can be performed, without being influenced so much by surrounding brightness in order to display using 
a back light as mentioned above in the case of the liquid crystal display of a transparency mold, since a 
back light consumes 50% or more of the total power consumption of a liquid crystal display, it usually has 
the problem that power consumption will become large. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, in the liquid crystal display of a reflective mold, when 
operating environments, such as surrounding brightness, especially outdoor daylight were dark, it had the 
fault that visibility fell extremely, and also in the liquid crystal display of one transparency mold, with this, 
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when outdoor daylight was very bright conversely, it had the problem that the visibility under fine 
weather etc. will fall. 

[0009] Then, the liquid crystal display having the function of both a reflective mold and a transparency 
mold is indicated by JP.7-333598.A by using transflective reflective film which makes incident light 
reflect and penetrate with a certain reflection factor and permeability and to carry out as a means for 
solving such a trouble. 

[0010] However, when forming with a metal thin film, an ingredient with a big absorption coefficient 
needs to be used for it, transflective reflective film which makes the incident light mentioned above 
reflect and penetrate with a certain reflection factor and permeability has the large internal absorption 
of incident light, and the scattered light which is not used for a display arises and it has the problem 
that the use effectiveness of light is bad. Moreover, in forming a detailed hole in a metal membrane, it 
has the problem that control is difficult since membranous structure is too much detailed, and it is 
difficult to produce the film of a uniform property. 

[001 1] It performs angle dropping so that a photopolymer may be applied and patternized to an 
insulating substrate on the other hand at JP, 6-27481 , A, it may heat-treat further and it may become 
round about the rising wood of a pattern part, and the reflective mold liquid crystal display which used a 
reflecting plate which forms the high reflective thin film of light reflex effectiveness on the insulating 
substrate with which the pattern was formed is indicated after that. 

[0012] Thus, the toothing-like repeatability of the produced reflecting plate is also good, and since the 
concavo-convex front face where a reflective thin film is irregular is smooth, interference and a multiple 
echo are enabling little bright reflective display. 

[0013] However, in the liquid crystal display of such a conventional reflective mold, although it is said 
that the controllability of the shape of toothing of a reflector is good, the pattern NINGU unevenness of 
the shape of toothing in an exposure process, the heat-conduction unevenness in a heat treatment 
process, etc. have many problems still more in the controllability at the time of mass production. And 
toothing-like dispersion arose according to such process unevenness, as a result dispersion, display 
unevenness, etc. of a reflection property have arisen. 

[0014] therefore, in the liquid crystal display of the conventional reflective mold which was mentioned 
above For example, when the ambient lights under the beam of light at the time of fine weather and the 
hand light source etc. are very bright, it sets. Although there are few problems of the display property by 
dispersion, it sets, when ambient lights, such as the bottom of indirect lighting and the gloomy interior of 
a room, are comparatively dark. The effect on the display property by dispersion in a reflection property 
becomes large, and has the problem that the ambient-light reinforcement in which display recognition is 
possible will change with between production lot etc. 

[0015] The place which this invention is made in view of the trouble in a liquid crystal display which was 
mentioned above, and is made into the purpose aims at offering the manufacture approach for realizing 
the liquid crystal display of the mold both for reflective transparency and it which enable the high 
display of the use effectiveness of light with sufficient productivity, no matter an ambient light may be in 
what condition. 
[0016] 

[Means for Solving the Problem] The liquid crystal display of this invention on the substrate of the one 
side of the substrates of the pair which counters mutually and is arranged on both sides of a liquid 
crystal layer It is the liquid crystal display with which it comes to form the pixel electrode which divides 
the transparency section which consists of an ingredient with high reflective section and light 
transmission effectiveness which consist of an ingredient with high light reflex effectiveness, and is 
constituted in 1 pixel. The reflective section which consists of an ingredient which has said reflex 
function is characterized by being formed in the shape of [ which the upper front face follows ] a wave, 
and the above-mentioned purpose is attained by that. 

[0017] In addition, it is desirable at this time that the photosensitive macromolecule resin film which has 
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the shape of two or more toothing is formed in the reflective section bottom which consists of an 
ingredient which has said reflex function. 

[0018] The manufacture approach of the liquid crystal display of this invention on the substrate of the 
one side of the substrates of the pair which counters mutually and is arranged on both sides of a liquid 
crystal layer It is the manufacture approach of a liquid crystal display of coming to form the pixel 
electrode which divides the transparency section which consists of an ingredient with high reflective 
section and light transmission effectiveness which consist of an ingredient with high light reflex 
effectiveness, and is constituted in 1 pixel. The process which forms the transparency section which 
consists of an ingredient with said high light transmission effectiveness on the substrate of said one side 
at formation and coincidence of a source bus line, The process which forms the photosensitive 
macromolecule resin film which has the shape of two or more toothing in the field which forms said 
reflective section on the substrate of said one side, It is characterized by including the process which 
forms the reflective section which consists of an ingredient with said high light reflex effectiveness on 
said macromolecule resin film, and the above-mentioned purpose is attained by that. 
[0019] The manufacture approach of the liquid crystal display of this invention moreover, on the 
substrate of the one side of the substrates of the pair which counters mutually and is arranged on both 
sides of a liquid crystal layer It is the manufacture approach of a liquid crystal display of coming to form 
the pixel electrode which divides the transparency section which consists of an ingredient with high 
reflective section and light transmission effectiveness which consist of an ingredient with high light 
reflex effectiveness, and is constituted in 1 pixel. The process which forms the transparency section 
which consists of an ingredient with said high light transmission effectiveness on the substrate of said 
one side at formation and coincidence of a source bus line, The process which forms a protective coat 
on the substrate containing said transparency section, the process which forms an ingredient with said 
high light reflex effectiveness on said protective coat, and by carrying out pattern NINGU of the 
ingredient with said high light reflex effectiveness It has the process which forms said reflective section, 
and is characterized by removing to coincidence an ingredient with said high light reflex effectiveness 
formed on the transparency section and a terminal electrode at least on the occasion of pattern NINGU 
of said reflective section, and the above-mentioned purpose is attained by that. 
[0020] Hereafter, an operation of this invention is explained briefly. 

[0021] By making the transparency section which consists of an ingredient with the reflective section 
and light transmission effectiveness high according to the liquid crystal display of this invention which 
become one display pixel from an ingredient with high light reflex effectiveness As a liquid crystal display 
of the transparency mold which displays using the light which penetrates the transparency section from 
a back light when a perimeter is pitch-black, when outdoor daylight is dark As a liquid crystal display of 
the mold both for reflective transparency which displays using both the light which penetrates the 
transparency section from a back light, and the light reflected by the reflective section formed with the 
comparatively high film of the rate of a light reflex Furthermore, when outdoor daylight is bright, it can 
use as a liquid crystal display of the reflective mold which displays using the light reflected by the 
reflective section formed with the comparatively high film of the rate of a light reflex. 
[0022] that is, the thing for which the pixel electrode which divides the transparency section which 
consists of an ingredient with high reflective section and light transmission effectiveness which consist 
of an ingredient with high light reflex effectiveness, and is constituted from this invention in 1 pixel is 
formed — the above — in the case of which, the use effectiveness of light is good, and it is possible to 
realize the liquid crystal display which was excellent for productivity. 

[0023] Moreover, by forming the upper front face of the reflective section which consists of an 
ingredient which has a reflex function in this invention in the shape of [ continuous ] a wave, a reflect 
lump can be prevented as compared with the case where the reflective section is flat, without 
establishing a dispersion means, and it is possible to realize a paper White display. 
[0024] Moreover, it is possible to realize the liquid crystal display which does not influence a display 
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even if there is some dispersion in the shape of [ continuous / smooth ] toothing with sufficient 
productivity by forming the photosensitive macromolecule resin film which has the shape of two or more 
toothing in the reflective section bottom which consists of an ingredient which has a reflex function in 
this invention. 

[0025] Moreover, since the transparency section is producible with a source bus line and this process 
by forming in formation and coincidence of a source bus line the transparency section which consists of 
an ingredient with high light transmission effectiveness in this invention, it is possible to shorten the 
manufacture process of a liquid crystal display sharply. 

[0026] Moreover, since the protective coat is formed between the transparency section and the 
reflective section in this invention, it is possible to prevent the electric erosion which happens between 
the transparency section and the reflective section. 

[0027] Furthermore, it is possible by having removed the charge of a reflector on the transparency 
section and a terminal electrode to coincidence in this invention in the case of pattern NINGU of the 
reflective section to shorten the manufacture process of a liquid crystal display sharply. 
[0028] Although the light emitted from the back light here penetrates as it is, escapes from a substrate 
and goes about the field of the transparency section, about the field of the reflective section, it is 
reflected with the rear face of the reflective section, it is returned to a back light and reflects in a 
substrate side again, and a part of the light passes through the field of the transparency section, and it 
escapes from a substrate, and goes. 

[0029] Although it was difficult to change into light which passes through the field of the transparency 
section effectively since specular reflection mainly occurred especially at this time when the reflective 
section was a flat configuration The light emitted from the back light in this invention by [ which 
continue the reflective section ] supposing that it is wavelike is scattered about. It is possible to 
become possible to return light in the direction of a transverse plane of a back light efficiently, and to 
use the light more than an actual numerical aperture effectively unlike the liquid crystal display of an old 
transparency mold. 

[0030] Here, the principle is briefly explained about the interference color in the liquid crystal display of 
this invention. 

[0031] Drawing 1 1 shows the condition which shows generating of the interference color that are a 
conceptual diagram and light carries out incidence from a glass substrate side, it is reflected by the 
reflective film and the incident light carries out outgoing radiation from a glass substrate. 
[0032] In this case, it is thought that it takes place when it is reflected in the foot section the heights 
top of the reflective film and the light which carried out incidence by incident angle thetai carries out 
outgoing radiation of the generating of the interference color by outgoing radiation angle thetao. The 
optical path difference delta of both the light at that time is expressed by the following one formula. 
[0033] 

Delta=Lsinthetai+h (1/costhetai'+1/costhetao0 and n-{Lsinthetao+h (tanthetai'+tanthetao') sinthetao} 
= L(sinthetai-sinthetao) +h {(1/costhetai'+1/costhetao') -n-(tanthetai'+tanthetao') sinthetao} ... (1) 
However, the height and n to the foot section of the heights of the reflective film by which, as for the 
outgoing radiation angle in the foot section of the reflective film and L, the distance between the probe 
indices to the glass substrate of both light is reflected, and, as for the incident angle in the foot section 
of the reflective film and thetao', both light is reflected for thetai', as for h are the refractive index of a 
glass substrate. 

[0034] Since this one formula is calculable only at the time of thetai=thetao and thetai ? =thetao\ when it 
considers as theta i=theta o=theta and thetai -thetao -theta' at this time, the optical path difference 
delta is expressed by the following two formulas. 
[0035] 

Delta=h {2 n/costheta'-2tantheta' and sintheta} ... (2) 

On the other hand, when the wavelength lambdal and Iambda2 of arbitration is taken into consideration, 
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it weakens each other at the time of delta/lambda 1=m**1 / 2 (m is an integer), and suits in slight 
strength at the time of delta/lambda 2=m. Therefore, the following three formulas will be realized. 
[0036] 

delta(1/lambda1-1 /lambda 2) =1/2 ... (3) 

These three formulas are expressed also as the following four formulas. 
[0037] 

delta=(lambda 1, lambda 2) /2- (Iambda2-lambda1) ... (4) 

Therefore, the following five formulas can express height h by the two above-mentioned formula and 

four formulas. 

[0038] 

h=1/2- {(lambda 1, lambda 2) /(Iambda2-lambda1 )} - {costheta'/(2n-2sintheta' and sintheta)} ... (5) 
The above thing showed that what is necessary was just to form the reflector of the reflective film in 
the shape of [ continuous ] a wave, in order to lose the interference color. 

[0039] So, in this invention, the heights from which height differs or more by at least two were formed 
on the tabular base member as an approach of forming such reflective film, further, the macromolecule 
resin film is created on the base member which has the heights, and the reflective thin film was formed 
with the ingredient with high light reflex effectiveness on it. 

[0040] Thus, if the reflective thin film formed is applied to the reflective section in the liquid crystal 
display of the mold both for reflective transparency, the interference of light of the reflective section 
reflected from the wavelike thing which a reflector follows will be lost. Moreover, in forming heights 
optically using a photo mask, it becomes possible by making optical exposure conditions the same to 
form heights with sufficient repeatability. 

[0041] In addition, in the liquid crystal display of the mold both for reflective transparency of this 
invention, since transparency effectiveness ! in / in the direction which does not form the heights 
mentioned above in the transparency section which consists of an ingredient with high light transmission 
effectiveness / the transparency section ] improves, it is desirable, but though heights were formed in 
the transparency section, the display using the transmitted light is possible. 
[0042] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is briefly explained 
using a drawing. 

[0043] Drawing 1 is the sectional view having shown the liquid crystal display of the mold both for 
reflective transparency in the gestalt of operation of this invention. 

[0044] As shown in drawing 1 , gate-dielectric-film 11a is formed on the glass substrate 11. Moreover, 
heights 14a with high height and heights 14b with low height are formed in the field on the glass 
substrate 1 1 located under the reflector 1 9 which has a light reflex function at random, and the 
macromolecule resin film 15 is formed on these heights 14a and heights 14b. 

[0045] Thus, the upper front face of the macromolecule resin film 15 which heights 14a and heights 14b 
are formed on gate-dielectric-film 1 1a on a glass substrate 1 1, therefore was mentioned above with the 
gestalt of this operation is continuously wavelike by existence of heights 14a mentioned above and 
heights 14b. in addition, this macromolecule resin film 15 — not only the lower part of a reflector 19 but 
the glass substrate 11 — it is mostly formed over the whole region. 

[0046] And the reflector 19 mentioned above is formed on macromolecule resin film 15 wavelike part 
which the upper front face formed on heights 14a and heights 14b follows, and this reflector 19 is 
formed with the ingredient which has a light reflex function. 

[0047] Moreover, in the liquid crystal display of this invention, the transparent electrode 18 is also 
formed independently [ a reflector 19 ], and this transparent electrode 18 is formed of ITO (Indium Tin 
Oxide) which is the ingredient which has a light transmission function. 

[0048] Thus, a polarizing plate 40 is stuck on the rear face of the active-matrix substrate in the gestalt 
of this produced operation in the case of module mounting, and the back light 41 is further installed in 
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the outside of a polarizing plate 40. 

[0049] Here, although the light emitted from this back light 41 penetrates as it is, escapes from a 
active-matrix substrate and goes about the field of a transparent electrode 18, about the field of a 
reflector 19, it will be reflected with the rear face of a reflector 19, and it will be returned to a back light 
41. Since [ which, as for a reflector 19, a flesh-side front face also follows at this time ] it is wavelike, it 
is scattered about as shown in the arrow head in drawing 1 , it reflects in a active-matrix substrate side 
again, and a part of that light passes through the field of a transparent electrode 18, it escapes from a 
active-matrix substrate, and the light emitted from the back light 41 goes. 

[0050] Thus, since it becomes possible to also use the back light light reflected by the reflector 1 9 
according to the active-matrix substrate with which the reflector 19 which was used with the gestalt of 
this operation was formed, it becomes possible to use the light more than an actual numerical aperture 
effectively unlike the liquid crystal display of an old transparency mold. It is possible to become possible 
to return light efficiently in the direction of the transverse plane of a back light 41 by [ which continue 
the configuration of a reflector 19 with the gestalt of this operation although it was difficult to change 
into light which passes through the field of a transparent electrode 18 effectively since specular 
reflection mainly occurs when a reflector 19 is a flat configuration especially ] supposing that it is 
wavelike, and to use light effectively further. 

[0051] Here, the relation between the numerical aperture when making [ the reflection factor of a 
reflector 19 ] the permeability of a polarizing plate 40 into about 40% for the reflection factor of 90% of 
standard white color plate ratio abbreviation and a back light 41 about 90% at drawing 2 , and 
permeability and a reflection factor is shown. However, about the relation between the numerical 
aperture shown in drawing 2 , and transmission and a reflection factor, it has calculated as a whole 
surface pixel electrode, and is not taking into consideration about the effect of a bus line, an active 
component, etc. 

[0052] As shown in drawing 2 , the reflection factor in the reflector 19 of the outdoor daylight which 
carries out incidence from an opposite substrate side serves as a value which multiplied the rate of the 
reflector 19 occupied to the reflection factor and pixel electrode of a reflector 19. Moreover, the 
transmission which passes the transparent electrode 18 of the back light light which carries out 
incidence from a back light 41 side becomes the value b which added the component used among the 
back light light reflected by not only the simple numerical aperture (the transparent electrode 18 
occupied to a pixel electrode field comparatively) a but the reflector 19, when back light light is set to 1. 
[0053] Thus, since the back light light reflected with the reflector 19 is also used, unlike the liquid 
crystal display of the usual transparency mold, it is possible to use light effectively more than an actual 
numerical aperture. 

[0054] Next, the relation between a numerical aperture and light transmission effectiveness 
(permeability/numerical aperture) is shown in drawing 3 . As shown in drawing 3 , when a numerical 
aperture was 40%, to the light which passes the direct transparent electrode 1 8, it is on count that the 
back light light reflected with the reflector 19 of about 50% of reinforcement can also be used, and the 
back light 41 showed it. That is, it turns out that the use effectiveness of back light light reflected with 
the reflector 19 also becomes high, so that the rate of the reflector 19 occupied to a pixel electrode 
field is larger than the result of the count shown in drawing 3 . 

[0055] (Gestalt 1 of operation) The gestalt of concrete operation of this invention is hereafter explained 
to a detail using a drawing. 

[0056] Drawing 4 is the top view having shown the liquid crystal display of the mold both for reflective 
transparency in the gestalt 1 of operation of this invention, and drawing 5 R> 5 (a), (b), drawing 6 (a) and 
(b), and drawing 7 (a) and (b) are the process sectional views in a part for the A-A line part of the liquid 
crystal display shown in drawing 4 . 

[0057] As shown in drawing 4 and drawing 7 (b), on the glass substrate 1 1 which is an insulating 
substrate, two or more gate bus lines 22 as the scanning line and the source bus line 24 as a signal line 
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cross by turns, and this type both for reflective transparency of active-matrix substrate 20 is formed. In 
the field of the shape of a rectangle surrounded by each gate bus line 22 and each source bus line 24, 
the transparent electrode 18 which consists of an ingredient with high light transmission effectiveness is 
arranged independently, and the reflector 19 which consists of an ingredient with high light reflex 
effectiveness, and it form the pixel electrode with these reflectors 19 and a transparent electrode 18. 
[0058] In the corner in the field where each of this pixel electrode has been arranged, the gate electrode 
23 by which the opinion was carried out a total toward the picture element electrode from the gate bus 
line 22 has branched, and the thin film transistor (TFT) 21 is formed in a part for the point of this gate 
electrode 23 as a switching element. The above-mentioned gate electrode 23 constitutes a part of 
TFT21. 

[0059] TFT21 is arranged above the above-mentioned gate electrode 23 formed on the glass substrate 
1 1, as shown in drawing 7 (b). The gate electrode 23 is covered with gate-dielectric-film 1 1a, and on 
gate-dielectric-film 1 1a, the laminating of the semi-conductor layer 27 is carried out so that the upper 
part of the gate electrode 23 may be covered. 

[0060] The both ends on this semi-conductor layer 27 are covered, and the contact layers 28 and 28 of 
a pair are formed. 

[0061] It connects with the source electrode 25 electrically, and the source bus line 24 is superimposed 
on the point of the source electrode 25 formed on the contact layer 28 in the state of an insulation on 
the gate electrode 23, and constitutes a part of each TFT21. On the gate electrode 23, in the source 
electrode 25, spacing is vacated, and it superimposes in the state of an insulation in the gate electrode 
23, and the drain electrode 26 of TFT21 is formed on the contact layer 28. And this drain electrode 26 
is electrically connected to the pixel electrode through substrate electrode 31a. 
[0062] At this time, substrate electrode 31a and the gate bus line 24 of the next step form auxiliary 
capacity by considering as the structure where it laps through gate-dielectric-film 1 1a. Moreover, it 
becomes possible to make effect of a process into homogeneity by [ in which the concave heights which 
mention this substrate electrode 31a later exist ] forming in all fields mostly. 

[0063] Under the reflector 19 which consists of an ingredient with the high light reflex effectiveness 
mentioned above on the other hand, heights 14a and heights 14b with low height with the high height 
formed at random on the glass substrate 1 1, and the macromolecule resin film 15 formed on these 
heights 14a and 14b exist. 

[0064] The upper front face of this macromolecule resin film 15 is continuously wavelike by the 
existence of Heights 14a and 14b mentioned above, and the macromolecule resin film 15 — not only the 
lower part of a reflector 19 but the glass substrate 11 — it forms over the whole region mostly — 
having — **** — the gestalt 1 of this operation as the quality of the material — Tokyo — adaptation - 
- shrine 800 [ OFPR-] are used. 

[0065] It exists on the heights 14a and 14b mentioned above, and the reflector 19 mentioned above is 
formed on macromolecule resin film 15 wavelike part which an upper front face follows, light reflex 
effectiveness is high, for example, this reflector 19 is formed of aluminum. In addition, the reflector 19 is 
electrically connected with the drain electrode 26 through the contact hole 29. 
[0066] Moreover, in the liquid crystal display of the mold both for reflective transparency of this 
invention, the transparent electrode 18 is formed independently [ a reflector 19], and this transparent 
electrode 18 is formed by an ingredient with high light transmission effectiveness, for example, ITO etc., 
(Indium Tin Oxide). 

[0067] Next, the formation approach of of the reflector 19 and transparent electrode 18 which are the 
important section of this type both for reflective transparency of active-matrix substrate 20 is explained 
based on a drawing. Drawing 5 (a), (b), drawing 6 (a) and (b), and drawing 7 (a) and (b) are the process 
sectional views in a part for the A-A line part of the liquid crystal display shown in drawing 4 . 
[0068] First, as shown in drawing 5 (a), on the glass substrate 1 1, two or more gate bus lines 22 (refer 
to drawing 4 ) which consist of Cr, Ta, etc., and the gate electrode 23 which branched from this gate bus 
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line 22 are formed. 

[0069] And these gates bus line 22 and the gate electrode 23 are covered, gate-dielectric-film 11a 
which consists of SiNx, SiOx, etc. is formed the whole surface on a glass substrate 1 1, and the semi- 
conductor layer 27 which consists of amorphous silicon (a-Si), polycrystalline silicon, CdSe, etc. is 
formed on upper gate-dielectric-film 11a of the gate electrode 23. And the contact layers 28 and 28 
which consist of amorphous silicon (a~Si) etc. are formed in the both ends of this semi-conductor layer 
27. 

[0070] On the one side of these contact layers 28 and 28, superposition formation of the source 
electrode 25 which consists of Ti, Mo, aluminum, etc. is carried out, and superposition formation of the 
drain electrode 26 which consists of Ti ? Mo, aluminum, etc. is carried out like the source electrode 25 on 
the other side. 

[0071] In addition, with the gestalt 1 of this operation, the thing with a thickness of 1.1mm whose trade 
name by Corning, Inc. is 7059 was used as a glass substrate 1 1, for example. 

[0072] And as shown in drawing 5 (b), substrate electrode 31a was formed in formation and coincidence 
of this metal layer 31 by the spatter using the metal layer 31 which constitutes the source bus line 24, 
and this metal layer 31. 

[0073] Then, as shown in drawing 6 (a), patterning of the ITO layer 30 which constitutes the source bus 
line 24 was carried out by the spatter. 

[0074] In the gestalt 1 of this operation, the layer which constitutes the source bus line 24 was made 
into the two-layer structure of the metal layer 31 and the ITO layer 30. Even if a part of metal layer 31 
which constitutes source Rhine 24 has a membranous defect, since the ITO layer 30 connects 
electrically, there will be an advantage that an open circuit of the source bus line 24 can be lessened in 
this structure. 

[0075] The transparent electrode 18 which constitutes a pixel electrode in formation and coincidence of 
this ITO layer 30 was formed using this ITO layer 30. A transparent electrode 18 can be made from 
doing in this way to coincidence at the time of formation of the source bus line 24, and causing the 
increment in a number of layers is lost. 

[0076] Next, as shown in drawing 6 (b), a reflector 19 forms the heights 14a and 14b of the cross- 
section approximate circle configuration which consists of resist film 12 of an optical photopolymer and 
by which angle dropping was carried out in the bottom of the field by which patterning is carried out. 
Although it is more desirable not to form Heights 14a and 14b on a transparent electrode 18 at this time 
in order to impress an electrical potential difference to a liquid crystal layer efficiently, even if it forms 
on the metaphor transparent electrode 18, it does not have big effect optically. 

[0077] Here, the formation process of the heights 14a and 14b formed in this reflective section field is 
briefly explained using drawing 8 (a) - (d). 

[0078] First, as shown in drawing 8 (a), the resist film 12 which consists of an optical photopolymer is 
formed with a spin coat method on a glass substrate 1 1 (in practice, as shown in drawing 6 (b), on the 
glass substrate 1 1, the metal layer 31 and substrate electrode 31a are already formed.). In addition, with 
the gestalt 1 of 3000rpm from 500rpm, and this operation, the spin coat of the optical photopolymer of 
OFPR-800 which are the ingredient same as resist film 12 as the macromolecule resin film 15 mentioned 
later was preferably carried out for 30 seconds by 1500rpm, and thickness of the resist film 12 was set 
to 2.5 micrometers. 

[0079] Next, the glass substrate 1 1 with which this resist film 12 was formed is prebaked for 30 minutes 
at 90 degrees C. 

[0080] Then, as shown in drawing 9 , the photo mask 13 with which two kinds of circular pattern holes 
13a and 13b are formed in board 13c is used, and this photo mask 13 is arranged above the resist film 
12, as shown in drawing 8 (b), and as the arrow head of drawing shows from the upper part of this photo 
mask 13, it is exposed. 

[0081] In addition, pattern hole 13a to which the photo mask 13 in the gestalt 1 of this operation carried 
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out the round shape with a diameter of 5 micrometers, and pattern hole 13b which carried out the round 
shape with a diameter of 3 micrometers are arranged at random, and at least 2 micrometers or more of 
spacing of the pattern hole which approaches mutually are isolated. However, if isolated not much too 
much, the upper front face of the macromolecule resin film 15 cannot become continuously wavelike 
easily. 

[0082] next, Tokyo — negatives are developed using the developer of 2.38% of concentration which 
consists of NMD-3 made from adaptation, thereby — drawing 8 — ( — c — ) — being shown — as — a 
glass substrate — 11 — one side — reflection — the section — a field — a front face — height — 
differing — being detailed — heights — 14 — a — ' — 14 — b — ' — a large number — forming — 
having . As for these heights 14a' and 14b\ the upper limb is square. With the gestalt 1 of this operation, 
with a height of 2.48 micrometers heights 14a was formed of with a diameter of 5 micrometers pattern 
hole 13a, and with a height of 1.64 micrometers heights 14b was formed of pattern hole 13b which is the 
diameter of 3 micrometers. 

[0083] As for the height of these heights 14a' and 14b', it is possible to make it change with the 
magnitude of the pattern holes 13a and 13b, the exposure time, and developing time, and it is not limited 
to above-mentioned size as magnitude of the pattern holes 13a and 13b. 

[0084] Next, as shown in drawing 8 (d), it heat-treats by heating the glass substrate 1 1 in which heights 
14a' and 14b' were formed, at 200 degrees C for 1 hour, this — drawing 8 — ( — c — ) — having been 
shown — as — upper limit — the section — a corner — having — developing negatives — having had 
— as — heights — 14 — a — 7 — 14 — b — ' — softening — making — said — a corner — round — 
having become — that is, — an angle — dropping — carrying out — having had — a cross section — 
an approximate circle — a configuration — heights — 14 — a — 14 — b — forming . 
[0085] The heights 14a and 14b as shown in drawing 6 (b) are formed of a process which was mentioned 
above. .... ■ * - 

[0086] Next, as shown in drawing 7 (a), the spin coat of the macromolecule resin film was carried out on 
the glass substrate 1 1, pattern NINGU was carried out and the macromolecule resin film 15 was formed. 
OFPR-800 mentioned above are used as a macromolecule insulator layer, and a spin coat is preferably 
carried out by 1000rpm. - 3000rpm. With the gestalt 1 of this operation, the spin coat was carried out by 
2000rpm. 

[0087] By this, even if the part on the glass substrate 11 without formation of Heights 14a and 14b is 
flat, the macromolecule resin film 15 which carried out the shape of a wave which an upper front face 
follows will be formed. 

[0088] Next, as shown in drawing 7 (b), the reflector 19 which consists of aluminum was formed in the 
predetermined part on the macromolecule resin film 15 mentioned above by carrying out sputtering, for 
example. As an ingredient suitable for using it for a reflector 19, Ta, nickel, Cr, Ag, etc. for example, with 
high light reflex effectiveness can be mentioned other than aluminum or aluminum alloy, and about 0.01- 
1.0 micrometers is suitable as thickness of a reflector 19. 

[0089] Thus, the polarizing plate which is not illustrated is installed in lamination and a pan, and a back 
light is installed in the rear face of the active-matrix substrate in the gestalt 1 of this produced 
operation on the outside of a polarizing plate. 

[0090] Although electric erosion will occur if aluminum film is formed here where the macromolecule 
resin film 15 on a transparent electrode 18 is removed, this can be prevented by leaving the 
macromolecule resin film 15 on a transparent electrode 18. 

[0091] And by removing collectively the giant-molecule resin film 15 on the terminal electrode for 
connecting to that ashing processing removes the giant-molecule resin film 15 on a transparent 
electrode 18, and coincidence the driver formed in the circumference edge of the active-matrix 
substrate 20, the increase in efficiency of a process can be attained and it becomes possible to impress 
an electrical potential difference efficiently at a liquid crystal layer. 

[0092] In addition, in the formation process of the concave heights which do not use the macromolecule 
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resin film 1 5, it becomes possible to prevent electric erosion by passing through the process which 
forms layers, such as Mo, between the reflectors 19 which consist of a transparent electrode 18 which 
consists of ITO, and aluminum. 

[0093] Thus, since the macromolecule resin film 15 makes a it top as it is continuously wavelike and is 
formed as mentioned above, the reflector 19 which consists of an ingredient with the formed high light 
reflex effectiveness becomes continuously wavelike [ an upper front face ] similarly. 
[0094] In the gestalt 1 of this operation, although the transparent electrode 18 is formed in formation 
and coincidence of the source bus line 24, when the source bus line 24 is not the two-layer structure of 
the metal layer 31 and the ITO layer 30 but the monolayer of the metal layer 31, formation of a 
transparent electrode 18 and formation of the source bus line 24 may be separate. 

[0095] Here, as the wavelength dependency of the reflected light from the reflector 19 which consists of 
an ingredient with the high light reflex effectiveness which became wavelike with which an upper front 
face continues was shown in drawing 10 , it was measured to it. The measured side has the composition 
of having assumed the busy condition of the reflector 19 in an actual liquid crystal display, as the 
Measuring condition. The refractive index which specifically becomes almost equal to the refractive 
index to an actual liquid crystal layer as a glass substrate 11 uses the glass dummy glass 16 of 1.5, and 
it is this dummy glass 16 in the condition of having pasted up using the ultraviolet curing adhesives 17 
whose refractive index is 1.5 on the active-matrix substrate 20 with which the reflector 19 and the 
transparent electrode 18 were formed. 

[0096] On the other hand, a measurement side has allotted the photograph multimeter L2 so that it may 
catch the light of the fixed include angle which allots the light source L1 to the normal ml on the 
above-mentioned dummy glass 16 so that incident light LI' may carry out incidence by incident angle 
thetai, and is reflected in the direction of light-receiving angle thetao to a normal m2. 
[0097] therefore — a photograph — a multimeter — L — two — incident light — L — one — ' — an 
incident angle — theta — i — a dummy — glass — 16 — incidence — carrying out — reflecting — 
having had — the scattered light — inside — light-receiving — an angle — theta — o — reflecting — 
the scattered light — L — two — ' — reinforcement — catching . 

[0098] In the gestalt 1 of this operation, in order to avoid that the photograph multimeter L2 catches 
the specular reflection light in which the light emitted from the light source L1 is reflected on the front 
face of dummy glass 1 6, it measured on conditions (thetai=30 degree and thetao=20 degree). 
[0099] The wavelength dependency of the reflected light in the gestalt 1 of this operation is shown in 
drawing 12 . 

[0100] As shown in drawing 12 , with the gestalt 1 of this operation, most wavelength dependencies are 
not accepted by the reflection factor, but are making good white it. 

[0101] In addition, although [ the configuration of the pattern holes 13a and 13b of a photo mask 13 / 
the gestalt 1 of this operation ] it is circular, other forms are sufficient as this, for example, a rectangle, 
an ellipse, a stripe, etc. may be the configurations of arbitration. 

[0102] Moreover, although the heights 14a and 14b from which two height differs are formed with the 
gestalt 1 of the above-mentioned implementation, even if not only this but heights form the heights of 
three or more different height for at least one height in this invention again, it is possible to form the 
reflector which has a good reflection property. 

[0103] However, it turns out a reflector with more good wavelength dependence of a reflection property 
is obtained rather than the way which formed heights by the heights from which two or more height 
differs forms in one height. 

[0104] Here, only by forming Heights 14a and 14b, as long as it seems that the upper front face of the 
shape of a continuous wave is obtained, the upper front face of the shape of a wave which continues 
only by the resist film 12, without forming the giant-molecule resin film 15 may be formed, and a 
reflector 1 9 may be formed. By carrying out like this, it becomes possible to shorten the process which 
forms the macromolecule resin film 15. 
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[0105] moreover — the gestalt 1 of the above-mentioned implementation — as a photopolymer 
ingredient — Tokyo — adaptation — although shrine 800 [ OFPR-] are used, this invention is not 
restricted to this and should just be the photopolymer ingredient which can carry out pattern NINGU 
using an exposure process irrespective of a negative mold and a positive type, for example, Tokyo — 
adaptation — shrine 83 [ OMR-] and OMR- 85, ONNR-20, OFPR-2, OFPR-830, OFPR-500, etc. — you 
may be — being certain — it is — you may be TF-20 made from Shipley, 1300-27, or 1400-27. 
Furthermore, you may be photograph NISU by Toray Industries, Inc., RW-101 by the Sekisui fine 
chemical company, R101, R633 by Nippon Kayaku Co., Ltd., etc. 

[0106] With the gestalt 1 of the above-mentioned implementation, although TFT21 is used as a 
switching element, this invention is applicable not only to this but the active-matrix substrate using 
other switching elements, for example, an MIM (Metal-Insulater-Metal) component, diode, a varistor, etc. 
[0107] 

[Effect of the Invention] Since it is formed in the shape of [ which the reflective section which consists 
of an ingredient with high light reflex effectiveness follows in the liquid crystal display and its 
manufacture approach of this invention ] a wave as explained in full detail above, it is possible to realize 
the reflective display which has the good white side which can lessen a wavelength dependency and 
does not have the interference color by this. 

[0108] Moreover, since the substrate convex section is formed by the optical technique using a photo 
mask, it can form with sufficient reappearance of heights and the upper front face of the reflective 
section obtained by this can also realize the wavelike thing which has good repeatability. 
[0109] Moreover, it is possible to form the transparent electrode in the liquid crystal display of the mold 
both for reflective transparency by making to coincidence the area pellucida which consists of an 
ingredient with high light transmission effectiveness at the time of source bus-line formation, without 
making a routing counter increase from the conventional liquid crystal display. 

[01 10] Furthermore, it is possible to use the light more than an actual numerical aperture effectively by 
[ which continue the reflective section ] supposing that it is wavelike. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view having shown the liquid crystal display of the mold both for 
reflective transparency in the gestalt of operation of this invention. 

[Drawing 2] Drawing 2 is the drawing in which the relation of the numerical aperture of the liquid crystal 
display of the mold both for reflective transparency, and the permeability and the reflection factor in the 
gestalt of operation of this invention was shown. 

[Drawing 3] Drawing 3 is the drawing in which the relation of the numerical aperture of the liquid crystal 
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display of the mold both for reflective transparency and light transmission effectiveness in the gestalt of 
operation of this invention was shown. 

[Drawing 4] Drawing 4 is the top view having shown the liquid crystal display of the mold both for 
reflective transparency in the gestalt 1 of operation of this invention. 

[Drawing 5] Drawing 5 (a) and (b) are the process sectional views having shown the manufacture 
approach of the liquid crystal display of the mold both for reflective transparency in the gestalt 1 of this 
operation. 

[Drawing 6] Drawing 6 (a) and (b) are the process sectional views having shown the production process 
following drawing 5 of the liquid crystal display of the mold both for reflective transparency in the gestalt 
1 of this operation. 

[Drawing 7] Drawing 7 (a) and (b) are the process sectional views having shown the production process 
following drawing 6 of the liquid crystal display of the mold both for reflective transparency in the gestalt 

I of this operation. 

[Drawing 8] Drawing 8 (a) - (d) is the process sectional view as for which the heights formed in the 
reflective section field of the liquid crystal display of the mold both for reflective transparency in the 
gestalt 1 of this operation carried out formation ******. 

[Drawing 9] Drawing 9 is the top view having shown the photo mask used for the formation process in 
above-mentioned drawing 8 (b). 

[Drawing 10] Drawing 10 is the sectional view having shown the measuring method of the reflection 
property of a pixel electrode with the high light reflex effectiveness of the liquid crystal display of the 
mold both for reflective transparency in the gestalt 1 of this operation. 

[Drawing 1 1] Drawing 1 1 is the conceptual diagram showing generating of an optical interference. 
[Drawing 12] Drawing 12 is the drawing in which the wavelength dependency of the pixel electrode of 
the liquid crystal display of the mold both for reflective transparency in the gestalt 1 of this operation 
was shown. 

[Description of Notations] 

I I Glass Substrate 

1 1a Gate dielectric film 

12 Resist Film 

13 Photo Mask 
13a Pattern hole 
13b Pattern hole 
13c Board 

14a High heights 
14b Low heights 
14a' — high heights 
14b' — low heights 

15 Macromolecule Resin Film 

1 6 Dummy Glass 

17 Ultraviolet Curing Adhesives 

1 8 Transparent Electrode 

19 Reflector 

20 Active-Matrix Substrate 

21 Thin Film Transistor 

22 Gate Bus Line 

23 Gate Electrode 

24 Source Bus Line 

25 Source Electrode 

26 Drain Electrode 
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27 Semi-conductor Layer 

28 Contact Layer 

29 Contact Hole 

30 ITO Layer 

31 Metal Layer 

31a Substrate electrode 



[Translation done.] 
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[0 0 3 3] 



+ l/cosOo') • n — { L s 
' ) s i n 0 o } 

{ (1/cose i ' + 1 /c o s 0 
' ) s i n 0 o] • • • (1) 
X<D££lZ<DfratW-Vg%>fr*>* £©££. 0i=0o= 
0, 0 i ' = flo ' = 0 ' £T££. ftg&S <5 teTffi 2 



IgBfl 



40 



[0 0 3 4] Z<D\^\$, 0 i = 0 o> 0 i ' =6 o ' X 

6 = h (2n/cosfl '-2 t'anS 



[0 0 3 5] 
s i n 0 } 



(2) 



ffi««^ftAi£A2£^#Jt-rS£, 6/Ai = 
m±l/2 (m«g$0 ©£#lii£>£-^, d/A2 = m 



[0 0 3 6] 

6 (1/A J- 1 /A2> = 1/2 • • 

h= 1/2 • { (Aj 
i n 6 ' • s i n 6) } 



(3) ★ 

A 2) / (A 2 -Ai) } 
• • • (5) 



★ d©3 5jtt, TIB4iC£bTfe«Sn-&„ 
[0 0 3 7] 

5= (Aj • A 2) /2 • (A2-A1) • • • (4) 
Lfcd*oT, ±IB2 3S£4iC£lCj:0, ig$h«TIB5 
SCHJ;0*-rc£j5tT'#-5. 
[0 0 3 8] 

(cosS ' / (2n-2s 
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^m^'Mmt^mmzm&mu £ ^z\t t>m o tz, 

[0 0 3 9] ^ZX\ *&WT°lt, 

±lc3fcR»»*®K V»«»TRW»il*»*r« J; o \Z 
Lfc. 

[0 0 4 0] COJ:5HbT»«Sn-*SSt»l»«rSi* 

[0041] *mw<D&mmi&Mmm<Dmikit7p 
\zte±mvrz&&&wf&L&^fi*mmmzi$vz>mm 

Mm&fa±-f2>tztbfttil>^rf, thmmmB\ZMffcZ 

nT^tztLThmT&yt&m^fz&mtnjm-e&z. 

[0 0 4 2] 

ifmommomm) etf. ^mm<Dmm<Dmmz^ 
Tmmzm^Tmmzmwrz. 

[0 0 4 3] Bite, *5BM©HJfi©»*{C*tt*Ki* 
[0 0 4 4] HI }C^-fJ;5tC. ^7X1S1 1 <D±.\Z 

itf-bmmmi i a^Msntni.. *fc, ^tsw 

ffl 4 a45£tfflgSl 4b0±l:(l IS^WJUR 1 5 

[0045] z\<D&o\z. *mm<nwm?\%. #5** 

mi l±©y-M6»ffltl 1 a±fC, flSBl 4 aisJctf 
t£bSB 1 4 b*^figanT*«3> b7c#oX, _ty?b7ciS 
#^#HMIl 5©±«ffi«, ±52Bbfci!i*l 4 afcjctf 

fc*s, JlOilS^WIilBtl 5tt, SUlll 9©T:£7c* 

im<^7Xifii io(f«^^(ct>fccT^an 

X<^5„ 

[0 0 4 6] -^bX. OSKl 4 a*«fc^Ci«l 4 b±t 
111 5g&#©±Kte, JtiiB b 7c S WHS 1 9 AWrfL a 

icto^anxt^. 

[0 0 4 7] *5S9K0«»aSjK8«Ttt, SWI 

11 9 £ «g'JK: SWIff 1 8 tM$nii5D. COS 

wiff 1 8tt#ajfi«iji£#T*«»T»swAtfi t 

O (Indium Tin O x i d e ) &£* £«k DM 
BKanT^S. 



(5) 

[0048] z\co&5\zLTttm2niz*mM<DMmz 

5-f K4 lrt*«3fc«4 OOnHCARSnTU*. 
[0 0 4 9] h4 1fr5Stf. 

iabTTi7x^^vhu^xs«wtTfT<*^ sw 

Iff 1 9CDl*IC-3b>TI2. SWIff 1 9 ©KfflXSW 

anxAy h4 i t'Hanxb* o. z.<Dt%> 
io swiff 1 9tt, i*iB i baitt-r*»«£&oTi»sfc 

ili&bXT^TV h 'J ?Xffi££&ttTfT< <fc 5 IC 
[0 0 5 0] Z\<D£5\Z. #&te©JB«Tffl^fc«fc'5fc 

swiff i 9^fi£anfc7^^^^vhu^x*stc 

KfiJfflT*J:t**'5IIKtt*. SWIff 1 9 

&MW(Dm£\zteiEfcmtf3i\z5£4iTz><D-cmmzmw 
iff i 8<Dmm : £mm?z>£otz.yciz : £Wt?z>zt-t>m 

£3irf 5i£tt<hbT^<5;i£:{Cj;D. /ty^7-fh4 

[0 0 5 1 ] Z\ZH\ I2C, SWIff 1 9©SW¥£ 
S^Sfe«Jt^)9 0 %, A-y^^-f M10SW$58 
30 9 OX, «3t«4 0©ai8l*#!l40X£bfc£#©ll 

*iffi£bxtt»bT*5 0, A*7,^-f y^y^7-4zrm 

[0 0 5 2] 02 fc^T<fc 5 fc, ttffl&Kff ft> 5.A»t 
&*1-7\:©SWIff 1 9 X©SW¥te, SWIff 1 9 ©S 

mmtmmmmiz^tb^KMmm 1 9 

*/Xy^5-f h^©SB^Iff 1 8 Sriliit- SSii^tt. 
io /t»;i?7-f hifcSl £bfc«^. Itt^MPl (H3II 
ffffi«tCd5ae)SSWIffil 8©fiJ^) afc*ltX«7i<, 
SWIff 1 9fC«tDRWStlfc/'?y^7'f h^©o^, 
*iJfflan-5/&#£WAfcfflblCfr5. 
[0 0 5 3] ^©i^(C, SWIff 1 9 xs w a tlfc A* 
y^7-f h3tt>f«JfflbX^*fc«>, as©Sjas©^ft 

sfgftiii^x n®<Dmam&>±\z?t&m%imm 

[0054] ^{r, is 3 BPii^asass* 
$/hp$) £©w#^^-ro m3iz7f;-T£5\z, ma 

so Jp*t4 0X©«^tCtt, ;\'7f7'fh4 1i^IgSi 
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mmi 8«r»a-r*iteK*tLT. *<J5 0%©3£g©£W 
^tf-i[±-C»^ofc 0 0. 0 3 fcSVf H-ff©*i!iSJ: 

[0055] mmomm i ) stf, #fgi^© jyw=t 

[0 0 5 6] 1411 *%W(DWkM<DBm l\Z&»Z>R 

5 (a) (b) , 06 (a) (b) , 07 (a) (b) 

D-feX$Tffi0T&3. 
[0 0 5 7] 04i5<fctf07 (b) (r^-Tck^ tr. CCD 

Kmmmmmm<oTi7T^ y-rb'j^T.a^ on «e 

t®^'-^U7'f>2 2£J;Z>*{i^i§i£LT©V-7, 

;u7-f >2 4^aic55^bTKtt^nTi,^o #y 

©st^m^&s^miii 8 tw&wisnx&io, 
cne,K»*n i 9 tjgB^*^ i 8 tT«mmnmzMi& 

[0058] z.<D&mmm.Mfrffiw-znrzmi$.p}(Dm& 

tasnfcy-h@ffi2 3^K$nx430. z\<d>?- y 

>v?7,^ (TFT) 2 1d5M$nTU5. ±IBy - h 
tl2 3IJTFT2 1 <D~ffi£ffif$.-r £<. 
[0059] TFT2 1H 07 (b) IZtf? «fe 3 C 

±*CiRSftTl>4. y-h*H2 3tt, ^-h^lt 
Rl 1 atC<koT8fc>tlT:fcD> ^-MMMBl 1 a© 

[0 0 6 0] ^Of^l2 7±ffl»«ioT-*t 
©3>3^ hJ12 8, 2 8*«Snt^5. 
[0 0 6 1 ] V— XA'X^-f >2 4teV— *«ffi2 5 t£ 

mSHftKtg^snT&tK a>:?^H2 8±[:M$ 

»ttM-raa$nT, §tft2 i ©-gB£«j&f 

y-hti2 3©±tr«. V-71S2 5£tt|SIIH£3 
W\ fro, y- hlS2 3 t«igttiTiilTTF 
T2 10FH >*«2 6**a>3^^ Ml 2 8±iCt§itt 
-5-LT, ^«KU-r>tt1S2 6«Tiffi«^ 

3 1 a zftLTWMmMizmnmz&mznT^z. 

[0 0 6 2] Z\<D£Z. TimM3 1 ai*i©y-h 
A'X7-f>2 4WS, y-h«BIMtl 1 aS^LTl& 



(6) 

70 

[0 0 6 3] ±5fibfc3tt5S*a*©JB^«»^& 
feSRStll 9©Tfctt, lCD±iC^> 

fig614bi:, in&Ci»l 4 aiitf 14b©±Cig 

i«anfc*^»»K 1 5 t*«#«E-r«. 

[0 0 6 4] ^©K^WIgRl 5©±*ffitt. ±i£b 

1 9©T#fc*ttTfr<#7**«l l©K(S£ttl;:;bfc 
tt. WAtf, fMMttS©OFPR-8 0 0Sfffll/ 
[0 0 6 5] ±mVtc&^l 4 a*5«fctf 1 4 b©±(C# 

1 5g|5»©±(ctt, ±»LfcRj»«Sl 9jWBWc3nT 

20 All:i!3M$nT^5. KlfiI19B3> 
h*-;i/2 9 ^LT FU-f >«® 2 6 ttt^WiC 

[0 0 6 6] #^©£«>§ilffiffl^©?i£ll^ 

ifffl, iitflTO (I nd i urn Tin Ox id 
e) fc£fc«fcDJBfifc3nT^*. 
[0 0 6 7] #tc, C©RW^ilMffl^©T^T->f ^"7 

h u ^ xis 2 o ©ga&-c*-5R*t«« i 9 *s £&mw 

30 *«1 8©»**&*HBifca^T»WrS. H5 
(a) (b) . 06 (a) (b) , 07 (a) (b) 
\t. 04t^-T?KS*^B©A-A«l^tC*JttS7 p 

[0 0 6 8] £t\ 05 (a) \Zm?£?iZ. #57.g 
Sllitli. Cr, Taat'i^^SHSoy-hA 
77-f>2 2 (0 4#BS) <h. C0^-h/U7'f>2 

[0 0 6 9 ] fit, une>y-h;U7-f >2 2*3«t 
hSS2 3 SrS-pT, ^7XiSl l±©tl 
40 C, SiNx, S i Ox^if^i^t^y-hieaKl 1 

a**»jsanT*o. y-hti2 3w±j©y-hii 

ill 1 a±Ktt, MM->U3> (a-S i) *£|g 
ft->'J3>, CdSe6t>e.ft5f^#i2 7*«»fiK 
Snt^S. ^L-T, ^©f«#l2 7©M«HB<'H. 
#SI->'Jn> (a-Si) fc&&»5fc*3>*£ bm 

2 8.2 8««)g|*Snt^5. 

[0 0 7 0 ] ^©n>^^7hH2 8, 2 8©3^©— * 
ffliJ±(Ctt. Ti, Mo. Alftt*ifi^MV-Xtg2 

so m2 5tmm\z, Ti, mo. Aift£*6ft6HH 
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[0071] *HJfi©»« i -ett, 

lil/TH «Att3-=>^*t«©iSffl.*a*7 0 5 9 
T&5JPS1. lramOti«)SlH&. 

[0 0 7 2] ^UT. 15 (b) tC^-T<toiC. V-7. 
;U7-f>2 4SMn^MI3it> ^1C0^J1J13 
lSffll^T, 3L(Z)^J1S3 1 W^fi£t|WIB#{CTite*1i3 
1 aSXAyi'SCioTWlfe. 

[0 0 7 3] &t^T, 0 6 (a) tl^-fJ: 5 V-3, 
;U7'f>2 4ti*t5 I TOi3 OSXA-vi'ftl: 

[0 0 7 4] ^mM<DW>Ml (C.feHT«, 
>2 4£«|j«-r<5JlS&BJi3 ltITOI30tffl 
2JM|jftib&. i©*iftKtt, (EKV-^a^'f >2 
4£«fi£T3&J§II3 l©-«fcW©*R8**»ofciL 
Tfc. I TOI3 Ol:<toT^Wl:«ScSn*fc8?)V 
— X/U5^f>2 4C0^r«SSr^<-r-5C:i:^T#*i: 

[0 0 7 5] IOITOi3 0S:ffl^T. :©ITOI 

3 ooMf&tmmzwmnm&mf&Tzmwnm 1 ss 

MMIEbfc. £©<£?fC-r3;ii:T. SWtI18SV- 
X/U7-f >2 4<D^fiEll#»Cl^B#(Cf^0jitrJ:i:^T 

[0 0 7 6] 06 (b) IC^TJ:?^, 7t!«3fctt 

4 a*5«fctf 1 4b^SHfIl 9^V\"^- 

1 8±iC«. *fllifc2M^<«ffi£l?iniT*fc»&fc:i& 
ffil 4 a*sJ:tf 1 4b$fffil/?5:l^!!iW*t/^^ #1 

[0077] rut-, z\<D%.$t&mmzMtfit<nrzth® 

14a*ii;i4bffli^Dt^l:^HT, 08 

(a) ~ cd) zm^xisimzmwTz. 

[0 0 7 8] 08 (a) tC^-r«t^lr, 595X1 

«i i (nisa. 06 (b) K*TJ:3fc. *7xii 

1 l±fctt. &JSH3 1 i:Ttt2*S3 1 at*t|StC^fi)c 

snr^-s. ) ©±t;:. Tt^Tttt^m^^^-si^v'x h 

XMgl2tLTIt ^TSitST^JMStflglBtl 5 tin— 

(owtj&soFPR-s o o<Dytmyt&titffi&* 

L<te500rp 63 0 0 0 rpm, #HSS©fl£li 
lt(il 5 0 0 rpmT3 0g>Xt:>3-M 1 
hKl 2©J*££r2. 5 nmtLtz. 
[0 0 7 9] WZ, Z\<DVV* hWkl 2iAMffcZntzU 

So 

[0 0 8 0] gfcHT, H 9 "5 fr. 1 

3 c K2»^©R^©^->?11 3 a, 13b« 



(7) 

^ l 3 Sr. 08 (b) l:itJ:5l:UyXMl2©± 
^KSEttbT. C©?* hvX;7 1 3©±:£fr<=>0©^ 

[0 0 8 1 ] fcfc. *$zm<DWmi K*J«<*4 7* h77 
i'UH Bi5tfm©R»*l/fc;^->?Ll3a 
tg3/imORMbfc^->?ll3bt*t7> 

[0 0 8 2] *fC. WAtf*]KJ6ffc»©NMD-3a>S 
ft3i@g2. 3 8 %©SI{ti*i££r&ffl LTSll&£rfT&5. 

zn\z£v. 08 (c) (-^Ti^r. 1 

©-*OKi*a5««*i5lc, »S©Jifc*a«lllfci!lffl5l 
4a'. 14b' ^MIMSns. 'fie-AgB 1 4 
a ' . 14b' U±i*«ftSoTt>4. ^M^WM 1 
Ttt, IS 5 (im©/^->7L 1 3 a I: ioTiSS 2 . 
4 8 nm<Dthmi 4 aj&*ffi?f££tt, ii3jnmO/^- 
>?L1 3 bKJroTiSS 1. 6 4 MmOflgBl 4 b*^ 

20 fi£$nfc, 

[0 0 8 3] Z\n<b(D{hffil 4 a ' . 1 4 b ' ©i«2 
tt. /^->?L13a. 13bffl^5, S^HtM. M 
mftfSl \Z <fc o T^fcS £ 1 A< nJDlT?* 0 . /I* -> 
7L13a, 1 3 bCDTC^^iLTfe. -fcJBaiMXKIB 

[0 0 8 4] 08 (d) iC^TJ: 5 tC, 0«1 4 

a'. 14b '^MUfc^77>l«l U2 0 0"CT 

imr$m%tisTmmm&nti.5. cniaot. 08 
(c) \z^\ytz^o\z±.mm\zn^mt : hm^ntz 

30 S^WOaSl 4 a ' , 1 4 b * SDcftS-ST, IdlBftW 

ifi%<is.r>tz. -z>£r)ftfttv2nrzmMmPiwvi<Ddh 

«1 4 a. 1 4bSWt4. 
[0.0 8 5] 06 .(b) IZvUsTzZoUaffil 4 a. 1 

4bit ±misrz&otzT.m\z&QMi$.2nz. 

[0 0 8 6] ^IC. 0 7 (a) iZTK-t&olZ, 
IIHS^7X««i i±Kxe>a-hLTA'^->- 

>^u m#?mmmi sjmil ss^^aiit 

LTtt. ±aL&OFPR-8 0 0SffifflU 5?£L< 
HlOOOrpm. ~3 0 0 0 r 
40 *S1©^I1TI1 2 0 0 0 r pmTXt>3- 

[0 0 8 7] Ztl\Z£0. £bgBl4a. 14b©W 

[0 0 8 8] *tC, 0 7 (b) (C^T«fc5tC. ±a!Lfe 
Si 9 Sr. ^JA«7./1>y^U>;7-r-5^t^<t0^fiEb 
so A 1 1 tt&vmz, WZ.\iytRit%im<Dl%\,*T a. 



(8) 

13 

Ni. Cr, A gft£*#tf4Jl Slftll 
9©Ji £<!: UTtt. 0. 01-1. OumSK**jiUT 

[0 0 8 9] j:©«t-5HUTff«anfc*iiifio»ffii 

t*»t*7^7--f^ HJ77S«©«W;:. HSLft 

[0090] ^^T. mwmm i 8 ±©s# : f»flgfit i 

K 1 5 £S UTfe < d i \Z «fc 0 KitT -5 d £ «t?TttT & 

[0 0 9 1 ] UT, 39ittS 1 8 ±OjSS^»ffiffll 1 
5£7y->>^M&K«fcD&*^5©<hlW;:, 77t- 

A-*»«-r*fc«>©si ; p«s±©jis»?-ttHBiR 1 5 1> 

GHtTl&SLTiK ilttCiD, :/n-fex©3MMfc«:B 
Sut/Jttf, <«ffi*l?to-r* lit* 1 

[0092] a:*. iBs^«tjigot 1 5 zmm bt^ma 20 

SBO^yD-t^Ttt, I TO*6>&5MlSl 8 t 
A 1 d>£ft5£lt«ffil 9i05F B 1(C, MoSt'CiSi 

fgtft*. 

[0 0 9 3] d©«k3KbT»j£3nfc3fcEI*3MS©i9 

ir>*ma>5ft*£it«ii 9tt. ±a?bfcct:5(ci«^ 
[0 0 9 4] *5U6©j§m£ 1 tris^xa, rnwnm 1 8 

^V-X/U^'f >2 4<DMtiLtfflm\ZWrfLLT^Z so 

V-^U^>2 4A^JSI3 1 t I TOI3 0 
tffl2IilTltt<, MI3 1ffl*It| 1 *i^l: 
«. SWtll 80»filct , ;-^/U7'f>2 40»fS 

[0 0 9 5] ddT% ±*ffi#gS£TS&*K<!:ftoft# 

sst^wiisiMa^sftssiJa® 1 9 fr<z>(D&.Myt 

0ttft#tt^il 0K;itt\k3fcLTaiJ£Lfc. ■?■© 

4. AftWKli. #^7S1£1 ltLT, #H&©«tHJl 40 
K:»-r*B*f*ta«#b<S:*JBST*!5«l. 5 <D15v 
7S©7*5-#77 1 6 £&fflU ^O^S-3?7Xl 

e*. sw«®i 9 tmmnmi 8 ttfMf&zntzT? 

[0 0 9 6] SS^ffliJtt, ±127*5 -tf-? 7 1 6± 
©SlSml tC*fbT\ A«&6> iTAW^Ll " #AW 
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[0 0 9 7] iot. 7*h7M^-j'L2H AW 
2 ' ©3$a£i£*.-g>o 

[0098] *mm<DMi& 1 -eii, TtiSL i^e>^-&6 

5:7* h-?jl^7-7L 2*«*EA«<D«:jffittSfc«)lC, 
e i=30S, 0 o = 2 0g©&#TSl5£Lfc. . 
[0 0 9 9] El 1 2 fc, *3Zffi.e>Wm 1 Cfilt SKWJt 

[0100] ei 1 2 tc^fct -5 n, ^-mm^rnrn 1 t 
«, s h$ t ^ £B» e> n-f &#ft e 

[0101] ft 43, 7* hV7£ 1 3©/"?7->?U 3 
a, 1 3 b©»«tt, *3SIJfiO»»lTttn»tUTt» 
dn(iffi©PTt)J;<, #JA«fi75P, ffiR. 7 
h 7 7ft ftt«©»ttT* otfeiK 

[0102] ±mmm<DMm 1 t*«, 2^©;ss 

^■SOSl 4 ail 4btMl/Tlrs5*i, 

±©Sft3i«£©i£h^£^LTfc&#ftK«W££W 

[0 10 3] fcfcU ia»*2t)6t±©flS^**RA<50 
*?Mlfcli5*«. lo©i*S-e»j«-rs«fc!5 

lhtl>5. 

[0104] CIT, Cifl4atl4bi:*»in 

«*t-r, »tt-rs«ttt©±aBB36*»&n*«t5T»n 

iifciK d^-r^dijc^o, isa^-amn 1 5 s 
[0105] ±mi%ffi<DMm 1 Ttt, 

TOtLT^)SftaS©OFPR-8 0 0 fc/B^TH 

*^a^ttdnirPE?)fe©T«ft<< *#§y, #-7 

^7t7D-fe7^ffl^T/N°7->^>7'T# 

©OMR-83> OMR-85. ONNR-20, OF 
PR-2, OFPR-8 3 0, SfcteO F P R - 5 0 0 
Si*T$.oT*)J:<, **WiS h i p 1 e yttSS©T 
F-2 0, 1300-27. Sfttt 1 4 0 0 - 2 7T& 
oTfeiK ]RH±®!©7* b^-7, «*7 

7-f>ySA^aS©RW-10 1. B*<t^as©R 
10 1, R 6 3 3ft£T*oT%>«fcH. 
[0 10 6] ±fBHig©^ffilT«. 7s<y?->9X=f- 
tLTTFT2 1 SfflHTH5!5«. *5g^«dntCfS?. 
1*. ffi©7^-y^>7'^, MtfMIM (Me ta 1 
— Insulater— Metal) . 7W 
K. A l J77ftt^ffl^fc777"^7vhU77»«IC 



» 
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[0107] 

*r»*» 6 a '* sit mmmr % t ^ £ nx ^ s © ■ 

[0 10 8] »*±ti"i«S7* HVXi'SfflU 

»i*t4!:t««T«. ;inK:«fc9#&ft<&R»BB©±* 

[0 10 9] *7c, ^SjMW©;I5(^W#><=>& ; 2>jS?'! 

» * v - 7. a* x 7 -f > ^ fig b# r: pi b§ t f£ o ji tr c 1 1 : <fc 

[0 110] RW»S:»iH-r*«!RtUT^* 

[HI] 11H *5SWOHlfi©»*t*lt*Ri*2a 
PofflS©?£li*^g«£^Ufc»rffi0-e<&-5. 
[0 2] 02tt, *»W©H«fi©»JBt*5tt*KI*aii 

[03] H3«, *«w©nss©»*n*wasi*aia 

;*;Lfc0®T;&5„ 

[0 4] 04 «, *%w<Dmm<DMmi \z$>ttz>&Mm 

j§MfflS©^a*^SS2:^bfc:¥ffi0T$)-g)o 
[05] 05 (a) (b) tt, #^2i£©PSSl K&ttS 

[06] 06 (a) (b) tt, **Jfi©»!IHC*lt4 

swaiiMffl3y©fSf B *^SB©0 5 icdk «*ia* 

[07] 07 (a) (b) tt, #SU6©Jfc<£l tt£tt-5 
S*tji^MfflS©^Bl*^g»©0 6 £«< 
^L,fc7'P-feX»i3D0T'S^o 

[08] 08 (a) ~ (d) tt, *^JE©»SI 1 K*»t 



(9) 

/* 

[0 9] 0 9tt. ±120 8 (b) fc:i5W-*JBf£lgfc:/B 
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